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ABSTRACT
Striga, commonly known as witchweed, is a noxious, hemi-parasitic weed infecting several
crops in semi-arid, sub-Saharan Africa and, is responsible for food shortage and poverty of
millions of Africans. The parasite infest in land planted with sorghum [Sorghum bicolor
(L)}, pear] millet [Penmisetum glaucum (L)), finger millet [ Eleusine coracana (L)) Gaertn.],
maize [Zea mays L), upland rice [both Oryza glaberrima (Steud) and O. sativa L.] and
cowpea [Vigna unguiculata (L) Walpl. on which Africans depend for food, affecting about
300 million people. The most severe problems with Striga occur where soils are degraded,
fields are continuously cropped with host crops, and organic and inorganic nutrient inputs
are low. Severe Striga infection can cause 70-80% crop loss in cereals and losses can be
much higher under heavy infestations, even resulting in total crop failure. These losses
largely depend on Striga density, host species and genotype, land use system, soil
nutritional status and rainfall patterns. The most affected are the poor subsistence farmers,
who are not aware of the threat that Striga poses to their land quality and food security as

the weed continues to increase its soil seed bank and spreading to new areas.

The objectives of this study was to elucidate the factors that are limiting farmers to adopt
Striga control mechanisms, assess tolerance level of New Rice for Africa (NERICA)
cultivars to Siriga infections and map out quantitative trait loci (QTLs) for Striga
resistance in rice. The study focused on two devastating Striga strains to cereals, Striga
hermonthica (Del) Benth. and Siriga asiatica(l.) Kuntze in Kenya and Malawi,
respectively.

Recent trends away from traditional prolonged fallow, continuous cereal mono-cropping to
meet the needs of increasing population has intensified the Striga problem. In addition to
many factors already known, grazing animals, crop seeds and wind contribute to
distribution of S¢riga to new areas. Participatory rural appraisals and individual interviews
were conducted in a sample of 248 and 247 households in Kenya and Malawi, respectively,
to determine the farmer's perceptions on Striga control options and their potential for
adoption. The study revealed that crop production was the main occupation in most
households. Farmers identified Striga as their major pest problem in maize, sorghum and
millet. The survey revealed that about 71.4% and 67% of the farmers had Striga in their
field in Kenya and Malawi, respectively.
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Several Striga control options have been developed over the yéars, but farmers have not
adopted them. According to the farmers the most popular control measures were hand-
pulling, crop rotation and intercropping in Kenya, even though rotational systems might
need a longer timeframe to reduce the soil seed bank of Striga. However, in Malawi, the
farmers perceived manure application to be the best method to control Striga, followed by
crop rotation, fertilizer application and hand pulling. Overal), crop rotation was the highly
rated control option to manage Striga in the two countries. The reason for the low adoption
level of the control methods by the farmers is because they are “too risky” as there is no
guarantee of a direct pay-off in increased crop yield. In addition, farmers doubt them for
they hear rumours that the methods do not work and thus they are unwilling to test them.
It is apparent that technologies that fit the farming communities can easily be acceptable to
farmers, unlike those that will demand a significant modification of their farmmg practices.
Moreover, some technologies such as crop rotation and intercropping need to be repackaged
to ensure they fit local knowledge and economic circumstances of the farmers in order to
enhance their adoption.

Following the adaptability studies conducted in Kenya for the 18 upland NERICA cultivars
from Africa Rice Center (ARC), four NERICAs (NERICA 1, NERICA 4, NERICA 10 and
NERICA 11) were released to farmers’ even to areas km‘)wn to be prone to-S. hermonthica.
The four NERICA cultivars and a local landrace Dourado precoce were planted at Lake
Basin Development Authority, Alupe farm, where Striga is limiting to crop production. The
plants were infected with S. hermonthica obtained from Kenya Agricultural Research
Institute Alupe, Kenya parasiting on rice. Our results on response of NERICA cultivars to
Striga infections showed different levels of tolerance despite the fact that their progenies
are from the same parents WAB 56-104 and CG14. The earlier maturing NERICA 1 and
NERICA 10 cultivars were resistant to .S, hermonthica. The study revealed tiuat NERICA
10 was the most economical when infected with Striga. Among the NERICAs tested, our
result showed that NERICA 4 was more susceptible. Generally, comparing the NERICAs
with the local cultivar Dourado precoce, they were more tolerant to .. hermonthica

infections.
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In order to understand the genetic basis of resistance in rice cultivars, a QTL analysis was
undertaken utilizing a mapping population of Nipponbare and O. rufipogon. We infected
159 (BCzFi0 generation) backcross recombinant inbreed lines (BRILs) derived from a cross
between Oryza sativa Nipponbare, Japonica cultivar and a wild accession’ O. rufipogon
W630 from Myanmar with S hermonthica from Alupe, Kenya. Putative QTL for .S
hermonthica resistance was carried out by QGene program at p<0.001 significance level.
The QTL for S. hermonthica resistance was detected on chromosome 9 (RM242) contributed
by O. rufipogon W630 allele as explained by 6.6% of the phenotypic variation in the
mapping population. It is important that S hermonthica resistance QTLs are validated
under different environments since there is likelihood of genetic variations within its

ecotypes as this species is an obligate out breeder.

As regards to future Striga research outlook, studies on QTL for Striga resistance in rice
are desirable to develop molecular markers linked to resistance QTL for use in marker-
assisted selection (MAS) programs. More importantly, a study on the genome of the
parasite is inevitable even though sequencing non-model plant is still a challenging task.
This kind of study will facilitate identification of genes that are responsible for parasitism.
Currently, it is unknown which genes are possessed by Striga that are responsible to enable
it to successfully infect its host. In addition, due to lack of detailed historical information.
about different Siriga populations and their hosts which have expanded over time,
knowledge on the impact based on its interactions on the environment and studies on the
Striga virulence on its host in field trials with laboratory analysis support will definitely be
one of the ways to understand the parasite. The study of genetic variability will go a long
way in assisting in identification and targeting the areas of breeding for resistance.
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51 BIER L LT, SSA KBTI B ISEOEH L Striga |OABERIC OV GRRTVS, SSA Tt A
AHEMIEN, bTER IRV AT LR EOBRYOMERLETHY , BRECHARE®RTHE L,
BROBERADEZL ORSEZRBEETED TR Z EBALME 2> T3, Striga DAETRRITEY
DENZFAFL . BOOBRPE KBTS AL REF L, BMBEBITTESE D OV, B I %30
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CREMEMBENZ & E2RRTWS, $k, F=7THRETOERRBRICL Y, 77 Y HOH LV ER
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LTW5 (Atera et al 2011. African Journal of Agricultural Research, 6 : 60-66),

% 2 ETIL Striga BOBRICHIT 2 AEEREEE L., BTN S OB CEI TR bEET S L,
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S. hermonthica & S. asiatica DEEPBRBRE NI EEMALTND, <5 71D S asiatica TELS
NEBREECTORRICIDZ L, PUEDaVEELER HRBARE THI eI LF r—Dv 2
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BT 5T LiTL Y S asiatica DFAEB WK/ LTV 5 (Atera et al 2018. Tropical Agriculture and
Development Journal , 5T: 114-119),

7o, BERRICIL S hermonthica R S. asiatica HEHME TR TRBERRENH D - L 2 XBBET. B
BAMZLTW3, BCh, AMRSTE TAAE 23S hermonthica \ost L CHVEFM 2R 2 & R_oh
Y, ZhEER Lk Striga EFHRREEEOTREEE B2 L0\ 5 (Atera et 2l 2011. Agriculture and
Biology Journal of North America, 2 : 752-760),

BIETRT =T IHAT HTXTO Striga BIZOWTHEL T3, 9 B Striga BIHEGN LD
n, F R CEHFETIRERS o L LTWB, S hermonthica % =7 BEL OB LR S T
REL. BROBRYHRS LBEL THEEBERIAL. BRIFEENSHBZ Z ERH1> TV B 028
BARCERVDD, TOREEERL, Z OB ODHITITIER O Striga (2113 3 B0 HUE R MERA
RTHBIEH/ELTCND, Fi. S hermonthica DIENEZRT ST, BHHOBEFTPHIRICIRE L.,
B LrEROTA 70 TIA be—d—2ZRAWTOWEREL. WENERBKEVWETHE L LT
W35 (Atera et al 2013. Sustainable Agriculture Research, 2 : 99-108),
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X Kaura £ T 128 {i-#. Rachuonyo #1X Kogweno-Oriang # T 120 t# % f5ic. SMERNTEL B
AEHKE 2009 422 2010 FicfTok, Thbd 2 OONDIFEA L OUEREMEE L TR LTV, &
RixStrigax hvenad, YANA aszex R OXTELR4EREER LIS L TVE, BRER
&5, WMIEIC X > T Straiga DB T 2RO TORKIIEFCRMHEZET I L E 2005, BE
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BILic2Y, TRNOLOEALRETAZLICRBTHSH LEBL TS (Atera o al 2012. Weed
Biology and Management, 12 : 53-62),
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fxt U CHMBICIEFIERERB W LB S (Atera et al 2012. International Journal of|
Agriculture and Biology, 14: 271-275),
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L% OMERBF IOV TRANKEZEREL TS,
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